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Rcczko,  Eva.  1957.  Electron  microscopic  invest! notions  on  the  virus  of  | 

Stomatitis  papulosa  ( r  *  trcnen.v.i  kroskcp  •  sc  he  Cntersuchur.cen  am  Virus  der  T 

Stomatitis  papulosa).  ,  re"  5co  for  Dccter iology,  Parasi  iology, 
infectious  Diseases,  and  Hygiene  ’Zent's  Ibl  att  fur  2akter i ologie,  Parasiten- 
kunde,  Info’* t icnskrsnhe  i  ten  und  •  y g i e n }  1 69 :  1??7* 


Stems  tits  eanulos-s  is  0  restively  mild,  contagious  disease  of  bovines, 
first  documented  in  i^Do  by  Gs ter tag  and  ?uaca(:}.  These  authors  speculated 
that  the  causative  agent  v.-as  a  filterable  virus.  Schraaf,  Frnub  and  3eller 
(2)  in  *937  observed  cho-  as  ir.  . -j  mucosa!  ining  of  the  mouth  of  experi¬ 
mental  cattle  being  held  for  investigations  or.  Trichomonas  disease.  These 
changes  appeared  to  be  traceable  to  :cno  v-.rus.  Ir.  their  principal 
investigations,  they  determined,  among  oth..-  -hir.gs,  .hat  the  filterable 
agent  was  strongly  host-  and  orgen-speci f ic.  The  induced  infection  aopeared 
only  in  the  mucosal  lining  cf  the  moot  ns  of  c-  .si,.  Ir.  sore  cases,  the 
virus  could  bn  ce  tec tec  in  the  bleed.  The  appearance  of  papule^  cn  the 
feet  was  not  observed.  The  histologic.,  pit. sure  cf  the  mucosal  1  .  l.*.g  of 
the  mouth  in  the  area  of  the  oapules  shewed  a  v;iu_.*.i r.g  of .  the  epi  t...  ’  ial 


coat  around  the  area  of  the  popules.  ...i  leaning  degeneration  of  the  cells 
of  the  stratum  spinosum  and  exaggerat;  of  she  cells  of  the  granr.ular 
layer  were  noticed.  The  authors  four.c  mu  1  f. -shaped  acidophilic  inclusion 
bodies  in  the  ballooning  cells.  They  wore  located  either  in  the  plasma 
or  in  the  hollow  'races  formeu  by  atrophy  of  the  protoplasm;  and  they 
often  resembled  a  granular  structure.  Cn  the  basis  of  the  stimated  volume 
of  viral  particles,  from  an  intermediate  filtration,  the  kinds  of  cell 
inclusions,  and  the  histological  changes  in  the  epithelium  of  the  mouth  , 
the  authors  discussed  the  oessihi 1 i ty  l’ot  the  etiological  agent  is 


closely  related  to  the  pox  vi group 
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Thc  problem  of  whether  or  .rot  this  we:,  a  poeurio-hodf  and  mouth 
disease  occurring  in  cattle  in  South  Africa,  identical  to  S terns ti ts 
naou 1 ose ,  and  reported  cn  by  ?ekkcr.  Du  Torr,  end  Quinlan  (3),  by 
De  Kock,  Du  Torr,  and  Mei tz  (*:}  ~ by  De  Kock  (?)  was  nee  clear 
until  now. 

Since  Stomatitis  papulosa  is  cf  economic  importance,  it  was 

given  little  consideration  until  now.  Only  recently,  since  it  was 
noticed  frequently  in  connection  v:i  „h  epidemic  outbreaks  that  produced 
severe  economic  losses  in*  Amer : in  Morocco,  and  in  northern  and 
central  Germany,  has  more  interest  been. given  to  it.  V.'agencr  (6) 
succeeded  with  cases  occurring  in  northern  Germany  in  identifying  them 
os  that  disease  which  r.ad  been  described  in  American  as  X-sickness  or 
hyperkoratosi s.  The  question  concerns  poisoning  by  application  of 
chlrnaphthalene-containing  industrial  products,  among  which  wood  pre¬ 
servatives  and  tar-  and  asphai-centain; ng  products  play  a  role.  The 
last  report  concerning  such  a  case  came  in  1954-55  from  central  Germany 
where  ropes  prepared  with  such  materials  were  the  cause  of  heavy  damage 
among  cattle  herds.  In  all  of  the  reports  concerning  the  cases  of 
poisoning,  changes  in  the  oral  cavity  characteristics  of  Stomatitis 
papulosa  were  mentioned.'  Olsen  and  PalionSs  (7)  expressed  the  opi'hion 
that  a  virus-like  agent  such  as  lhat  associated  with  Stomatitis  papulosa 
is  involved.  In  their  work,  they  showed  a  1 i gh  microscope  picture  of 
the  epidermis  of  an  experimentally  infected  animal  that  shows  character- 
istics  of  Stomatitis  papulosa  and  gives  the  impression  that  inclusion 
bodies  also  are  present.  Through  administration  of  chlorr.aphthalene. 


«.r.c  author-  were  ab<c  to  rr.cko  cxocr  \  .  r.i:.*.a « s  ;.icre  sus  cent  i  b  1  c  to 


infection,  from  coses  observed  ir.  central  ferr.ia.ny,  He  ini g  (3) 


;/  ascer- 


tairfcd  that  the  cau* 


scent  cf  t’”  :  : oma t i t i s  was  fi'ter-ble  through 


A  Seitz  filter  and  that  is  could  c„  t.-r  r.smi  t  ted  from  normal  rattle 
independently  of  chi ornep.  LHa ?cne  acmin.i  stru  .ion.  I’uir.icJ  *  ’  .  Deer  (90 » 
?"  well  as  Dedie  arc  .Mi  irab  (10;  described  the  acidophilic  todies 
seen  by  Sche-af,  Trnub  and  Seller.  -cske  (11)  fours  that,  c n  account 

of  the  reduction  in  resistance  of  -e  cho  papule.;.,;  cr.anges  shew 

a  strong  tendency  to  spreao  and  or.'y  .  „liair;  tendency  to  heel.  Also, 
in  these  instances  following  a  less  mild  case  with  prolifcrt  fir  *,  papule 
formation,  he  could  usually  demonstrate  acidophilic  inclusion  bodies. 

With  regards  to  chi ornapht.hu i one  poisoning,  it  r.us  been  observed 
that  the  virus  of  Stomatitis  oanuiosn  obviously  appears  much  more 
frequently  than  VO  $  pro  v  1  cus  >  y  cs  5'v’*o  u  •  T  r»o  b  r  c*  c  beev.r.  of  resistance 
might  be  the  reason  •*  v*  *  v  w  **  pw  or  an  re  o  •  c  ^  rn  c  ^  »  M«cr<  •  *  cs  on  s  • 

Early  in  19  S7 j  0  *.  cma titis  tape  o s a  a ppc a r 0 a  cr... tn*. ca  *  1  y  in  c o 1 1 1  e 
herds  in  B a  be  ns-V»ur c t embe r  gs ,  parti cuiorly  in  Handers ts i  len.  These 
coses  provided  the  opportunity  tc  investigate ie  1  oatron  .v.i crcscopical  ly 
the  populous  changes  in  the  mucous  membranes  of  the  mouth  using  ultra- 
thin  sections  and  in  spot  preparations. 


MATERIALS  AND  METHODS 

Production  of .Material :  The  virus  were  obtained  from  a  spontaneous 
infection  of  6-8  mdnth  old  cattle  in  a  stable  ir,  Gcppingen,  in  which 
oil  .ha  animals  there’  were  involved.  Calves  were  infected  experimental ly 


Frc-n  the  original  material,  co.--; : •;  rr.'-.- 5 ,v..s  mucous  mcr branc,  a 
20  %  emu!  S' on  in  phospio  la  buffer  of  -.'or.-:-  ce  7.-'-)  was  pre¬ 


pared.  Infection  oc rurr-f  on  t  o  qir.rivs  of  .ha  unper  ever  j 


a  result-  cf  streak  inoculation-.  vh 


aw  as 


s:. - no  tent  cbtair  d  bv  centri¬ 


fugation  of  this  materia! .  0.-.  the  sac'-J  c.V  a  rebdenin- j  could  be 

do ‘‘''-ted;  on  the  third  day,  ful-y  e'ev: !  •  'ad  o:;pu  las  had  a.-,  peered  on 
the  inoculation  streaks.  At  this  a  sv.rl!  strip  r.f  sapulous  mem¬ 

brane  v/as  incised  from  .the  live  ar.i -i‘. . 

Fixing  and  Embcddinc:  1  r.r.  pieces  of  ..ha  material  wc s  iv~ecnately  placed 
in  5  %  phosphatc-buf force  format  ir.  sc"-,  tier.,  pK  7»^»  The  next  day,  the 
specimens  wore  transferred  throuen  multiple  freer!  saline  solutions  for 

i 

two  hours,  left  over  right  in  70  %  ethanol,  then  placed  for  three 
hours  in  a  solution  of  1  X  phosbhotunrstic  acid  and  70  %  ethanol*  They 
were  then  dehydrated  as  usual  and  embedded  in  butylwethy.l  acrylate..  The 
ultrathin  sections  were  oreparec  with  a  Sjcstrsr.d  rr.icrotor.e  end  collected 
in  20  %  alcohol, 

.Spot  Preparations:  The  preparation  of  spot  preparations  followed  the 
method  described  by  herzberc  and  Xlcinschmid;  (12).  A  fresh  vertical 
section  was  liqhly  spotted  on  a  coated  screen.  Af..er  a  quick  washing 
with  water  followed  by  air  drying,  it  vas  coated  with  platinum-rhodium 
at  a  21 .8°  angle. 

Sections  and  spot  preparations  were  examined  ‘with  the  Siemens 
Elmiscope  No.  1.  For  the  preparation  of  photomicrographs,  Krar.z- 
fontrast  Crtho  elates  were 
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i'  l  ■  v.  •  Ur  P  i  ..  ■  0 *\ i. S  , 

The  fir-=t  three  pi  .-teres  arc  light  microscope  photographs  of' 
paraffin  sec  lions  {hcr.v:toxilin-io;:In  si  sir.).  Picture  i.o.  1  is  of  the 
epithelial  mucosa  of  the  mouth  of  a  ••  '  hy  calf.  The  second  picture 
is  of  a  section  through  the  sa^o  or.;-.  ,  •  t.'.c.t  tie  tissue  is  from  a 

calf  infected  with  S  tamati  ti  s  o5n,,?  --■• .  !••.  this  picture,  ballooned 

cells  of  the  stratum  cpinosum.  ere  seer.  .Teng  with  inclusion  bodies. 

Picture  No.  3  is  an  enlargement  of.  the  same  area. 

In  Picture  b,  an  electron  r.iercr.espe  photograph  of  an  epithelial 
cell  from  populous  tissue,  magnified  IjZj  times,  the  same  changes  can 
be  seen  as  in  Pictures  2  ar.d  3»  The  eel  1  tee  .-.dries  look  like  arked 
lines,  whose  sharp  apexes  pro  par  e  of  .re  ir  :;.rc_I  lular  br i c  ges  *  Above 
and  on  the  left  side  of  the  c-M,  it  _a~."e  .  . -  ciacontir.o-t.  Under¬ 
neath,  the  cohesion  to  the  neighboring  col:  is  dissolved,  ar.e  there  is 
a  broad  intracellular  gap.  Ir.  part  c  -  .  r.e  rc-mr  I.-.Jcr  of  the  unclosed 
cytoplasm  in  a  clea  r  w r«v*«i . j  _-  .«>o.Cvd  i  i  o. •>  «-  j  w <  •.  ’j PiivCn  mw c  *  Co b  w  •  v n  vWu 
round  (slightly)  thick  «.ruc.„.*a.  in  its  center  that  ore  possibly 
swollen  nuclear  be.-ves.  In  the  same  pj_ce,  adjacent  to  the  nucleus, 
lies  a  structure  tnaz  has  somewhat  the  same  radius  as  the  nucleus  enc 
which  undoubtedly  is  identical  to  the  eosinophilic  neoplasms  referred 
to  in.  the  light  microscope  preparations  as  included  bodies.  Small, 
irregularly  formed  islands,  which  seem  Lo  consist  of  the  same  material, 
are  seen  to  the  right  of  the  nucleus.  On  the  inside  of  the  inclusion 
bodies  as  well  as  on  their  borders  lie  ovoid-shaped  particles  about 
Z'Z  m.;.v  large.  A  large  number  of  eve  id  c  .-ti  c .  -  s  are  enure  into  a  group 
With  an  irregular  arrangement  and  semev/.;. t  withdrawn.  Ir  she  enlargements 
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i  i.  can  be  seen  imrrod". a te ly  tr  t  a  sm.e'ier  r:  ber  of  round  particles 
lie  within  the  inclusion  !icdio-.»,  and  that  t'csc  are  surrounded  by  a 
membrane  and  hove  the  seme  :.:e  r.  :  ovoid  particles.  In  Picture 


No.  6,  two  inclusion  bocic.:  *..i  :  .  r.e.m; 


sent  can  so  seen. 


Cn  the  left  and  Wins  under.-. not.:,  present  only  narrow  round  parti¬ 

cles,  which  contained  in  a  cavity  •  '  the  wv. particles.  In  the 
interior  of  the  right  side  lie  two  . n elusion  bodies  with  ir.'equ*arly 
formed,  centered  condense ti ana  v.i.ose  structures  appear  to  bu  coarse 
at  this  magnification.  Many  of  v'rase  were  found  in  inclusion  bodies. 

Pictures  7  and  8  show  por’.i.-.no  of  inclusion  bodies  magnified 
60,000  times.  The  focal  concens?.*. ions*  appear  ir,  both  pictures.  They 
show  up  distinctly  from  the  surrounding  loose  and  foamy  material  which 
makes  up  the  qreat  proportion  of  the  inclusion  bodies.  Numerous  small, 
but  also  extended  foci  of  this  type  ware  also  observed.  In  the  en¬ 
larged  picture,  an  irregular  net-Ii.-<e  structure  can  be  seen  which  has 
a  coarse  granular  appearance  through  the  thick  j unctions  of  tne  network. 
In  the  rounded  portions,  where  these  junctions  into.- -act,  such  as  in 
the  center,  numerous,  round  bud-1  Wo  correction:  are  found.  They  are 
enclosed  by  a  membrane  that  is  di  scor.ti.--.ous  where  it  meets  with  the 
edge  of  the  thickened  center.  These  bud-! ike  projections,  about  200 
mp.  large,  and  rounded,  are  found  inside  the  foamy  materials  of  the 
inclusion  bodies.  They  are  distinguished  from  tr*.  foamy  material  in 
this  way  only  -  they  are  bound  on  one  side  with  the  thickened,  granular 
focal  condensation.  Ir.  Picture  No,  S,  it  can  bo  seen  cn  the  left  side 
that  this  union  c..n  also  consist  of  only  a  narrow,  filamentous  bridge. 
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I  ho  prcv’o usiy  “ml*,  cned  r.'-und  .-r.fi  ovoid  particles,  which  could 
■~>c  viral  n  . r  f.  c  :  es  cr ,  scry  y.  .-r-  or.  of  r.’cvcl  cpmer’.  of  viral 

particles,  form  a  very  e  re  or:  ‘  -..yer  in  relation  to  the  inclusion 

hcH  io-.. 


ms*.  <ir  the:  TO- 


'  '  ion  bodies .  cr.ly  the  round 


pi-r  tie  1  ct  ».  re  f  oo  r  c. .  .  ■  *  -  jo 


^  l  ■  c-u  :*<*.  c  t :  .  :• •.  c  p a r  1 1  c  1  c s 


or  Mi;  Kir,!!, 


diameter  of 


about  1 '« 0  f.':t  and 


.v.s  •  ..  be  linked 


in  approximately  Z'j  •  der.  .iu-v,  lied  chains.  The  entire  structure 

lias  a  diameter  cf  about  2 >17  •  •  The  :  pace  bc.tv.ur  -  the  inner  body  and  the 
membrane  is  fu*l  of  c-  terir. 1  t ’-at  has  the  seme  tm'cknecs  r.s  a  structure 
simi'pr  to  that  of  the  foamy  .to:  r:  of  the  the-  i  nc  U;  5 r  r.  .edies.  In 

r.ieny  oartie’es,  fire  f  i  1  c-r.c  r. r.  c'o  b.  seer,  radiating  from  t.  •:  inner  body 
to  the  membrane.  The  sli;  .Liy  ovoid  u  true  Lure  of  the  particle  in 
Picture  9b  is  probably  due  to  the.  pro:.  --lx  of  .he  cutting  too'!.  The 
in  tors  ice  between  the  membrane  cr  d  the  .r.-er  body  is  often  wiser  on  one 
side  (Pictures  $c  and  i 0),  end  same  .  hxs  the  membrane,  is  not  completely 
closed  (Picture  10),  hhuthar  ..  .  is  due  .0  tr.e  use  of  cutting 


tools  or  is  natural  !• 


o-t:cn  ver  rurtner  rcsaarcr.. 


Likev/ise,  w;  thin  the  fe-.r.y  me .trial  of  she  inclusion  bodies,  membranes 
arc  also  formed  in  which  .ha  inn^-r  body  is  missing  „r.d  which  seems  to 
include  only  sc. a  of  the  materiel  of  the  surrounding  environment 
(pictures  $d  and  11). 
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The  ovoid  particles  neve  some  distinguishing  vestures.  Thcy  are 
190  to  2^0  xu  lcr.g  or d  vj  to  :23  n;.i  wide.  They  lie  only  in  the  foamy 
material  of  the  inclusion  bodies.  The  impression  is  given  that  the 
material  was  Hispiooed  by  Lh ox  or  led  '  tsolf  away  from  them.  Where 
they  are  found  in  the  inc lu>  i:r.  t.-li*..  v,  tuey  are  surrounded  by  an  open 
spaces  (Pictures  L-£).  evoie  particles  appear  mainly  on  the  edge 

of  the  inclusion  bodies,  ir.divi  clue"  :  •/  cr  in  large  groups  in  the  free 
spaces  within  the  cytoplasm  and  isolated  within  the  degenerated  cyto¬ 
plasm.  In  relatively  thinner  sections  and  v.-.  th  stronger  magnifications, 
it  can  be  seen  that  not  all  of  the  ovoid  parti c  -a  have  tr.o  same  inner 
structure  There  appears  to  be  a  i  lc.lr.g  truns;  t;  or.  between  tne  different 
forms.  The  particles  in  Picture  $b  ■  ve  a  relatively  simple  structure* 

The  small  part  at  the  bottom  left  seems  to  he  uct  transversely  to  its 
longitudinal  axis.  It  is  surrour.oca  uy  a  L-3  r:;i  membrane ato  which  is 
attached  from  the  inside  out  a  layer  of  scmev:h_.  similar  wici.i  and 
much  less  density.  Left  of  it  end  a.  the  right  at  two  p._ces,  both  of 
these  layers  are  interupted  by  disaggregation*  Starting** an:  the  inside 
and  going  out,  progress; vcTy  wider,  layers  of  3.  5,  to  7  «■•!-  in  width  ore 
found  which  surround  an  oblong,  slightly  thicker  body*  Eoth  of  the 
particles  lying  in  the  middle  of  the  picture  and  having  been  cut  along 
their  longitudinal  axis,  shew  a  similar  structure.  Also,  their  various 
layers  lie  bound  together  around  a  long  inner  body.  In  many  of  the 
ovoid  particles,  the  edge  appears  slightly  corrugated  or  it  appears  as 
indentations  in  many  cases.  Picture  9f  shows, a  particle  exhibiting  a 
number  of  striated  bands  of  different  widths  which  appear  to  transverse 
the  particle.  Investigations  are  urc^n  •ay  to  determine  whether  or  not 
these  the  result  of  successive  c  .  1ep.-rer.ls,  such  as  decomposition 
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Here  ore  t.'.c-re  in  s  uteri  a  ..  vaur  il.icka  oir.es  which  have  a 

/ 

nct-lixe  si ruclure  with  w>.cc  point:;  vf  ; ■  ■  .--c t -  on  and  seem  to  separate 
thp  inclusion  bodies  j  .“■■•jnr.'  •.  i  re  :  per  titles.  Betv.'ecn  the  inclusion 

bodies  and  Ihc  membrane  lies  a  layer  " so’ eying  a  structure  similar  to 
the  foam-like  materiel  or  the  surround i ngs .  Although  distinctions 
exist,  there  is  the  question  c?  similar  devclopmen  between  this  system 
and  that  observed  with  fowl  pox  by  Korean  and  co-workers' (13)  who 
studied  cross-sections  'Y  cm  infected  chorioallantoic  membranes.  The 
materiel  labeled  by  these  authors  as  8,virop1 asms11  had  a  loose,  foam¬ 
like  composition  like  that  of  S toma t i t i s  oa pu loss.  The  latter  authors 
noted  with  Vaccinia  and  fowl  pox  viral  particles  a  double  membrane  and 
a  less  thickened  inner  portion  lyirc,  near  the  edge  of  the  cytoplasm  as 
well  as  extracel  lular ly.  These  forms  re  considered  by  them  to  be  a 
later  developmental  stage  of  viruses.  ?ernharo  end  eowarkers  (14) 
have  made  similar  observations  in  their  investigations  of  the  virus  of 
rabbit  fibrosis,  and  Sauer  and  Constantin  ( •■■■■ere  able  to  determine 
in  systematic  studies  or.  infected  tissue  cultures  that  the  premature 
forms,  which  turned  in. a  inclusion  bodies  after  cr.ly  six  hours,  arc 
themselves  put  together  from,  vi rop'Vsm-.  and  are  su  rounder  uy  a  simlple 
membrane.  After  3  days,  in  comparison,  troy  found  fibrosis  viral 
particles  that  possessed  a  double  membrane  -..a  showed  a  clearing lin  the 
center.  It  has  boon  assumed  that  the  free  particles  of  Stomatitis 
papulosa  represent  a  later  stage  of  development. 


n  -jn  * 


o. 


•'red  Wit  spot  oropcroLion  that  •■•ore  urc-pared  direct’*/  from 
infected  tissue,  only  ‘.he  free  eve  1  form**  were  four, cl .  These  particles 
were  g c re re!  1  y  20  m;a  larger  than  ;aoec  usually  found  -  a  difference 
which  may  explain  the  different  res:. ''..a  with  original  ~.a  t  e  r :  a-  i .  While 

prepared  with  tresu  met!*-.:  y  hcreserg  and 

iileir.schmidt  {12}  had  a  ecu  ere  ship.,  arose  p-r.icl.-s  retained  their 

lir.ts  out  era-,  ihc  virus  c  *  S  c -::.e  v  i  t  i  s  p  p«  loss'  is 

•  •  V»  i>*« 

The  observations  presentee  ‘3.-_  e..  thin  sen tiers  of  f-  y  developed 
papules  have  shown  that  the  clem.:  ry  -cc  •.*•  *  th.-  Stoma: i  Li s  papulosa 
virus  appear  in  different  for-:;,  fr.  .  ./.ncr  i  .  ,:a.t  da-  assumed  that  the 
cues ti on  concerns  successive  stage.  af  !:v  .a .  :■?  virus.  articles. 
The  evidence  for  the  corrucsnc-s  -f  these  ...:  t-wg  .icr.s  have  to  be 

produced  through  aedi  . ! ..  r:  1  invent  ... . .  tns  of  .!  sauce  el  ter  ad  .  ssuc 
at  different  stages  <of  .no  c  tanas. 
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-ted  ti 

ssue,  < 

v,  ere 
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!  iy  20 

whi  ci 

may  e 

X  p  1  u  1  fi 

the  ( 

:onary 

pox  vii 

K 1  e  i  i 

'.schmid 

t  {12} 

ova  1 

shape. 

This 

not  - 

of  the 

s cue  re 
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The  includes  bed i os,  demonstre Led  in  traces*  sf  bavin.,  i  ...v.sti ai a 
papulosa  v;e re  examined  in  the  electron  mic.-uccc ...  ir.  u;  are-  ..tin  sect!  ans. 

The  material  of  which  they  mainly  consist  is  loose  and  foemlike  and 
contains  focal  consol idations. 

Included  within  this  foamli:<_  natur ial ,  round  particles  are  found 
wi th  a  dense  interior  body, \c  surrounding  membrane  and  a  less  dense 
layer,  filling  the  i  r.  *.cr -.pace .  Th-.-^c  particles  hove  a  diameter  of  about 

207  rr"..  The  existence  of  incomplete  particles  of  this  kind  offers  the 


.  V 


conclusion  due  to  ti-eir  specie,  for,  end  .. 

"•  «.  >  ~n,  tRjs  tnev  are 

build  fro,  material  of  the  Wu-cd  '  Jt 

s*  -  .-resume**  that 

these  parti,.  lcs  are  virus  particles,  .  her  *ar 

w'“"3r  ic.  vidcs,  wnich  are 

approximately  2  i  5  long' and  1  ~ 

<■■  4  '  '*»  tt,c  cc.-.s :  dered  ss  virus 

particles  in.  a  different  - 

—  .w  opment.  They  are  not 

bedded  into  the  material  of  the  •'-1m---  uA.'j  .  .. 

"  --u-.j.,.  bou-.es,  out  lie  freely  in  great 

numbers  in  its  hollow  space,  on  irs  o  ■  . . ...  . 

'  .-j.w.  wt.n;n  z.-.a  intercellular 

gaps  and  single  ones  also  within  ere  r-  o-  ^ 

These  particles  were  also  in  «•<.*,-, _ _  ... 

v  “  '  -«.eur(i.o  u«.o-preparazicns.  Con¬ 
trary  to  the  virus  of  caniery-snal  1  .. 

*s  or  square  structure 

when  demonstrated  arcorci-p  * a  th-’r  . 

cu  ucrorc t..g  .o  th.s  ...zod,  cause  particles  kept  their 

ovular  form, -file cm i y  . .  5  . . g  the  pr-«um?tion;  that  the  virus  of 

«.  ...  tLi-.J*'-  i,  ~ 

b toma  . 1 1 1 s  papulosa  muit  not  ‘'e  ra  ->*.  „• 

k  *  e  C^“L'C  ajno-S  c*e  square  zyces  cf  virus. 
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conclusion  due  to  their  special  form  anc!  situation,  that  they  are  ^ 

Ji  »>> 

r±m  -gT rru-T>- 


■  bin  Id  from; material  of  .  the  included  bodies.  Tfrg  "author  presumes,  that 


these  particles  are  virus  particles.  Other  ovular  particles,  which  are 

-•  yvsS-hsti'*.**. .  *7>  •>  r-.'-i-' 

•.approximately  215  »tt  long  and  105  mttCwi.de*  are  considered  as  virus 

'particles  in  a  different  (It  LItu'  ?)  stage  or  cve-1  opment.  They  are  not 

bedded  into  the  material  of  the  included  bodies,  but  lie  freely  in  great 
Xh  ;‘v J -:;0‘ .. h  .  •  ■ 

numbers  in  its  hollow  space*  on  its  outer  [margin,  within  the  intercel lular 

gaps  and  single  ones  also  within  the  cytoplasm.  X;' 

'’d!>:V.!v-;Thesc'-  particles;’.'were';;al :so,  found  in  s teamed  dab-preparations.  Con- 

Y  '  -  ^  :  \  ;X'X  '  .XX':  X'X:X; 

trarr*7  to  the  vi rus  of  can^ary-smal 1  pox,  which  is  of  square  structure 

When  .demonstrated  according  to  this  r.:.tbod^  these  par  tic  1  cs  kept  the  if 

.  ::  ovu  1  ar  :'.fofny  jjw >■  t by  m idef Aioan a-the-: the,  vi rus  of 

■  ::fV;  •  rX^XXX- ' X,-X:.vXX/: 

'Stomatitis  papulosa  must  not  be  counted  among  the  square  types  of  virus*  (  y 

•  :4-;V p-v ; ; ■;  ‘f ; u. : v •  Vv  V-; -■  X~:.x  X;-  •  ::'.v:  h  -  .•  X- 
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